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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element having 
arbitrary band width and having sharp shoulder 
characteristics by connecting plural resonators, which are 
composed of IDT electrodes coated with protecting films, 
on a piezoelectric substrate to a ladder type circuit and 
preparing the protecting films on the respective resonators 
more than two kinds of materials and/or making the 
thickness of protecting films different at two spots at 
least. 

SOLUTION: Protecting films 1 of respective surface 
acoustic wave(SAW) resonators are mutually separated 
and the thickness of films are made different in areas more 
than two spots or the kinds of protecting films 1 are made 
different more than two kinds. When the protecting films 1 
are loaded on the SAW resonators, the resonance 
frequency of SAW resonators is lowered by a sonic 
velocity difference from a substrate S. Therefore, Af=fa-fr 
(fr: resonance frequency, fa: anti-resonance frequency) is 
reduced rather than before loading. The thickness of 
protecting films 1 is controlled so as to make Af different for respective resonators 2. Thus, by 
constituting a ladder type SAW filter by mixing the resonators 2 of large and small Af, sharp 
shoulder characteristics and frequency characteristics flattened within a pass band are provided. 
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